Perception of relative timing for signals arising from different sensory modalities depends on the recent history of experienced asynchrony between the signals. Recent findings suggest that the changes in perceived relative timing following asynchrony exposure parallel the perceptual changes caused by adaptation to non-temporal attributes. In both cases, previous sensory stimulation changes discriminability and briefly presented adaptors are sufficient to produce perceptual changes that, functionally, can be consistent with repulsion and recalibration. Furthermore, a new class of after-effects in which reports are biased in the direction of the adaptor also occur for both temporal and non-temporal attributes. Computationally, the effects of previous sensory stimulation on behavior have been assessed using Bayesian and population code models.
Introduction
Determining the relative timing between two signals arising from different sensory modalities -whether the signals are simultaneous or the order in which they occurmight be an important perceptual operation to determine whether the two signals should be causally connected and integrated into a single perceptual event [1] .
The perception of relative timing for multisensory signals has been studied since the origins of psychology (see [2] ), but only about a decade ago was it discovered that relative timing perception is not fixed, but depends on recently experienced asynchronies [3, 4] . In such studies, audiovisual stimuli are repeatedly presented with a fixed asynchrony (e.g. vision leads audition by 235 ms). In subsequent test trials, presentations of a stimulus with a smaller asynchrony (e.g. vision leads audition by 100 ms) are apparently perceived as closer in time and more likely to be reported as having occurred simultaneously than they were before the period of exposure to a fixed asynchrony. (Figure 1a) . A corresponding change in subjective simultaneity occurs after repeated exposure to an auditory signal leading a visual signal. The effect of asynchrony exposure on perceived relative timing, lag exposure effects for short, also occurs for other tasks and combinations of signals (Box 1).
Little is known about the mechanisms underlying lag exposure effects (Box 2), but recent studies indicate that lag exposure effects might have properties similar to the classic perceptual after-effects described for visual attributes such as lightness, contrast, color, spatial frequency, orientation, speed or motion direction [5, 6] . Consequently, the effect of sensory history on temporal and nontemporal attributes may be described by similar principles.
Lag exposure effects are caused by adaptation
For non-temporal attributes, there is solid evidence that after-effects are indeed perceptual, caused by sensory adaptation, rather than changes in decision processes [7] . First, after-effects have neural correlates in sensory areas [6] . Second, after-effects are behaviorally associated with changes in the discriminability of the attribute [6, 8, 9] . For relative timing, to our knowledge only one study has examined the neural correlates of lag exposure effects [10] , and until recently there was no evidence of changes in discriminability. In the absence of such evidence, it has been suggested that lag exposure effects could be caused entirely by decisional changes [11] . A recent study by Roseboom and colleagues [12 ] , however, showed that exposure to audiovisual asynchronies changes asynchrony discrimination, supporting the idea that lag exposure effects are perceptual after-effects similar to those reported for non-temporal attributes and that asynchrony exposure causes adaptation.
Function
As described in the introduction, lag exposure effects reduce the perceived asynchrony for relative timings in which the order of presentation of the signals matches the order of the adaptor (Figure 1a) . Phenomenologically, this 
